Neurogenesis-based epigenetic therapeutics for Alzheimer's disease (Review).
Alzheimer's disease (AD) is a worldwide health problem with multiple pathogenic causes including aging, and genetic and environmental factors. As the interfaces between genes and the environment, epigenetic mechanisms, including DNA methylation, histone modification and microRNAs, are also involved in the pathogenesis of AD. Neurogenesis occurs throughout life in the normal adult brain of mammals. The neurogenic process, consisting of the proliferation, differentiation and maturation of neural stem cells (NSC), is regulated via epigenetic mechanisms by controlling the expression of specific sets of genes. In the pathology of AD, due to impairments in epigenetic mechanisms, the generation of neurons from NSCs is damaged, which exacerbates the loss of neurons and the deficits in learning and memory function associated with AD. Based on neurogenesis, a number of therapeutic strategies have shown capability in promoting neuronal generation to compensate for the neurons lost in AD, thereby improving cognitive function through epigenetic modifications. This provides potential for the treatment of AD by stimulating neurogenesis using epigenetic strategies. The present review discusses the epigenetics of AD and adult neurogenesis, and summarizes the neurogenesis-based epigenetic therapies targeted at AD. Such a review may offer information for the guidance of future developments of therapeutic strategies for AD.